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Abstract The immature stages of two pterophorids, Deuterocopus socotranus Rebel and Nippoptilia minor Hori, are 
redescribed based on specimens collected from Cayratia trifolia (Vitaceae) in Thailand. This host plant is recorded for 
N. minor for the first time. Similar morphological features of these two species and identification of D. socotranus are 


discussed in the taxonomic point of view. 
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Introduction 


During my stay in Thailand, I collected and reared the 
larvae of two pterophorid species, Deuterocopus socotranus 
Rebel and Nippoptilia minor Hori on a wild vine, Cayratia 
trifolia (L.) Domin (Vitaceae), in an urban area of Central 
Thailand, in 2013. Both species have already been recorded 
in Thailand (Gielis, 2003; Arenberger, 2010). However, 
there has been no information about their immature stages 
and hosts in Thailand. Since the plant utilized by the above 
two species is common in Thailand, these two moths seem 
to be widespread in this country. 


The immature stages of D. socotranus were briefly 
described in Fletcher (1910) for the first time based on 
Sri Lankan specimens. Thereafter, they were described 
by Yano (1979) from specimens collected from the Ryukyu 
Islands (Ishigakijima I.), Japan, although no biological 
information was reported. Yano (1961) gave detailed 
descriptions of the larva and pupa of N. minor, collected 
from Kyushu, Japan. However, the immature stages of 
these two species obtained in Thailand were slightly 
different in some respects from the descriptions given by 
them. I will redescribe the Thai form and indicate the 
differences for future biological and taxonomic studies 
on the group. In recent years grapes are cultivated 
everywhere in Thailand for producing wines. As there is 
a possibility that these two species are pests of the cultivated 
grapevine (Yano, 1979), information on the immature 
stages might be important for identifying them. 


Materials and methods 


The larvae and pupae examined were collected on Cayratia 
trifolia in Nonthaburi, near Bangkok, in August, 2013. A 
part of these larvae were preserved in 80% ethanol after 


treatment in hot water. The remaining larvae were reared 
in plastic cases (dia 9 cm) with the host plant under room 
condition (24-30°C) until pupation or emergence of adults. 
Some pupae of D. socotranus were directly preserved in 
80% ethanol tube vial. The adults obtained by the rearing 
were examined for identification, including the genitalia 
after treatment in 10 % solution of KOH for 12 hours at 
25°C room condition. These observations were done under 
binocular microscope. Pupal exuviae of D. socotranus 
(Thai form) and N. minor (Japanese form, collected in 
Sept, 2013 in Osaka Pref.) were examined by Scanning 
Electron Microscope (SEM) (JSM-5510LV) in Kyoto 
Prefectural University, Kyoto. The identifications of the 
species were made from the adults following Fletcher 
(1910), Yano (1963) and Arenberger (2010). Terminology 
and nomenclature of morphological characters of the 
immature stages follow Yano (1963), except for larval 
head chaetotaxy after Stehr (1987). 


Results 
1. Descriptions of immature stages 
(1) Deuterocopus socotranus Rebel, 1907 


The descriptions were made from 6 larvae (3 last and 3 
mid instar) and 2 pupae (one male and one female). 


Larva. (Figs 1, 2 & 5) Last instar: body length 5.5-6.5 
mm; head width 0.50-0.55 mm. 


The Thai form is different from the Sri Lankan and Japanese 
ones as follows: 


Head thick, shiny brownish black, with darker stemmata 
area (Figs 1A & 2C), whereas pale brown in Sri Lankan 
or brown in Japanese specimens. Mandible a little shorter, 
brown, with 5 teeth (Fig. 2D). Thorax and abdomen with 
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Fig. 1. Immature stages and adults of two pterophorids. A: Deuterocopus socotranus, mature larva. B: do, boring 
into host flower-bud. C: do, pupa on flower stalk, indicated by an arrow. D: do, adult male emerged (forewing 
length: 4.8 mm). E: Nippoptilia minor, larva. F: do, adult female emerged (forewing length: 3.7 mm). 


setae emitted from swollen protuberances, especially in 
dorsal area. Prothorax with its shield shaggy, purplish 
blackish, darkened at anterior portion. Prothoracic leg 
dark brown, other thoracic legs pale brown. Meso- and 
metathorax and abdomen evenly pale green (apple green) 
to pale yellowish green, with narrow and soft protuberances 
(secondary setae in Yano, 1979) throughout body which 
are more distinct and longer on dorsum and anterior area 
of seta L3, together with several tiny whitish scobinations; 
pinacula weakly developed. Spiracle on each abdominal 
segment small, circular, that on 8th abdominal segment 
(A8) a little larger than the others. Abdominal prolegs 
narrow, pale brown, with crochets arranged uniordinal, 
mesal penelipse, 7-10 in number (Fig. 2A), and anal proleg 
with 10-11 crochets. 


Chaetotaxy: Setal sockets of prothoracic L and SV setal 
groups more distinct, brown (Fig. 2E), other setal sockets 
weaker and paler. Each seta serrate irregularly (Figs 2G 
& 4D); long setae with rather acute apices, shorter ones 
with blunt or wider apices. Setal map almost same as in 
Japanese form, but different from it as follows. Head with 
seta A2 shorter, posterior to long seta Al; MD1 shifted 
ventrad, being lateral to puncture Pb and almost equidistant 
from anterior P2; L1 shorter, situated behind A2; S2 & 
S3 shorter. Prothorax with XD1, XD2 and SD1 arranged 
in a vertical line, of which XD2 is shorter than XD1 and 
SDI: L3 short, behind L1; V1 minute. Mesothorax with 
DI short, just behind D2; D2 longer than the segment 


length; SD2 behind longer SDI; SV1 a little longer than 
SV2. Metathorax with D1 short, just dorsad from long 
D1; L3 behind longer L1; SV setal group 2 in number, 
arranged laterally; V1 minute. Al-A7 with D2 shorter 
than D1, latero-ventral to D1; SD2 scarcely present (Fig. 
2H), nearby and anterior to spiracle; L1 and L2 situated 
close to each other; L3 long; number of SV setal group 2 
on Al, A2, A7 and 3 on A3-A6; V1 minute. AS with D1 
rather close to longer D2; SV1 long, but shorter than D2. 
A9 with short D1 close to long D2, which is longer than 
the segment length; SD2 antero-dorsal to long SD1; SV1 
long. A10 with 4 setae (corresponding to D and SD setae) 
on a weak anal shield, together with 4 additional short 
setae along posterior margin (Fig. 2F). 


Pupa (Figs 1, 3 & 5). Length: 75.7 mm, $5.1 mm; width: 
1.4 mm, $1.2 mm. 


Body with skin coarsely sculptured, especially on head 
and thorax, chartreuse green (pale apple green) just after 
pupation (Fig. 1C), later becoming brownish. Head with 
frons a little undulate and concave medially, having a pair 
of small projections at anterior margin in ventral view 
(Fig. 3D); antenna short, extending to level of distal margin 
of A2; pilifer not clearly recognized; maxilla extending 
to the point where forelegs of both sides meet at mid- 
ventral line, then concealed, and narrowly appearing again 
at distal end of midleg. Prothorax short, with foreleg 
extending to about 2/3 the length of forewing. Mesothorax 
with a pair of longitudinal ridges dorsally, suffused with 
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Fig. 2. Larval morphorogy of D. socotranus. A: mature larva, lateral view. B: head, frontal view. C: do, lateral 
view. D: right mandible, inner view. E: pro- and mesothorax, lateral view. F: 9th & 10th abdominal segments, 
dorsal view. G: chaetotaxy, 1st to 3rd and 7th to 9th abdominal segments. H: 6th abdominal segment, SD 
setae near spiracle. Scale: A, 2.0 mm; B & C, 0.25 mm; D, 0.125 mm; E & F, 0.5 mm; H, 0.1 mm. 


dark purplish brown at posterior portion. Forewing short, 
extended to a little beyond posterior margin of A3. Foreleg 
short, extending to distal end of antenna. Midleg reaching 
to distal end of maxilla. Metathorax with a pair of dorsal 
longitudinal ridges, running in parallel. Hindleg shortly 
exposed near distal end of forewing. Al with a pair of 
longitudinal ridges obliquely. A2 with 3 irregular dark 
brownish bands on subdorsal area around dorsal ridge. 
A3 with a pair of dorsal longitudinal ridges, while in 
Japanese form the ridge is not recognized. A9 and A10 
narrow, with numerous spines along ventral area of A9 
and lateral to posterior margins of A10 (Fig. 3E); anus 
long ovoid in shape. 


A pair of dorsal longitudinal ridges from mesothorax to 


middle of A3 irregular in shape as a line (Fig. 5A). Abdomen 
gradually narrowing towards posterior segments; each 
segment with some transverse ridges (Fig. 5B) and a series 
of small and blackish protuberances on A1-A8 mid-dorsally 
as in other Deuterocopus species; all abdominal setae 
minute, with obtuse apices (Fig. 5C). 


Record of adults emerged: 4/& 34, em.26.viii.-6. 
ix.2013, Y. Yoshiyasu leg. Wing span: 9.7-10.7 mm 
(forewing length: 4.6-4.9 mm). 


Notes. The species is widely distributed in Africa (Nigeria), 
Oman, Yemen (Sokotra: type loc.), India, Sri Lanka, 
Myanmar, Indonesia, New Guinea, Australia (Queensland), 
Taiwan, Japan (Ryukyus), including Thailand. Fletcher 
(1910) observed the larva and pupa on Vitex planeta at 
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Fig. 3. Pupa of D. socotranus. A: male, ventral view, B: do, dorsal view. C: do, lateral view. D: do, anterior 
portion, venral view. E: female, 9th & 10th abdominal segments, ventral view. Scale: A-C, 2.0 mm; D & 
E, 0.5 mm. Abbreviation: an: antenna; as: anus; fl: foreleg; fr: frons; fw: forewing; hl: hindleg; lb: labrum; 
ml: midleg: mx: maxilla; se: sculptured eye-piece. 


Hambantota, Sri Lanka. According to his description, the 
Jarval body is apple green with pale brown head, and the 
pupa is brown without any comment on developmental 
stage observed. On the Japanese form given by Yano 
(1979), the larval body is pale yellow with brown head as 
in D. albipunctatus Fletcher, 1910. Neither author gave 
substantial information on the biology. As an another host 
plant for this species, Avicennia marina (Forssk.) Vierh. 
was recorded (Arenberger, 2002). 


(2) Nippoptilia minor Hori, 1933 


The following descriptions were made based on only one 
mature larva and one pupal exuvia. 


Larva (Figs 1, 4 & 5). Last instar: body length 4.5 mm; 
head width 0.43 mm. 


Head evenly pale brown except for stemmata area blackish; 
labrum pale brown; mandible brown, with 5 teeth; adfrontal 
area extending to vertical triangle (Fig. 4B). Thoracic legs 
pale brown. Thorax and abdomen smoother than in D. 
socotranus, pale yellowish white or pale green, lacking 
of secondary setae, but densely invested with minute 
scobinations throughout body dorso-laterally. Prothorax 


with its shield pale brown, rugose with small rounded 
scobinations (Fig. 4D). Prolegs on A3-A6 and anal proleg 
same as in Japanese form, and also similar to those of D. 
socotranus in crochets arrangement and number. 


Chaetotaxy: fundamentally same as Japanese form, but 
differs in having the head with seta P2 more dorsad from 
level of AF1 and L1 shorter; abdominal segments with 
SV setae on A2 to AS shorter, and SD2 more minute and 
anterior to spiracle; A9 with chaetotaxy as in Japanese 
form, and also similar to that of D. socotranus except all 
setae shorter; A10 with 4 setae (corresponding to D and 
SD setae) on a rather weak anal shield, together with 4 
setae along posterior margin of which the most lateral one 
is longer than the others (Fig. 4E). 


Pupa (Fig. 5) 


A broken pupal exuvia and some materials of the Japanese 
form were observed for referring morphological characters 
of this species. The Thai form was not different from the 
Japanese one given in Yano (1979), but the characters 
shared by these two forms are briefly given for comparing 
with those of D. socotranus. Body rather smooth, pale 
greenish brown just after pupation, later becoming pale 
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Fig. 4. Larval morphology of N. minor. A: mature larva, lateral view. B: head, frontal view. C: do, lateral view. 
D: pro- and mesothorax, lateral view. E: 9th & 10th abdominal segments, dorsal view. F: chaetotaxy, 1st to 
3rd and 7th to 9th abdominal segments. Scale: A, 1.0 mm; B & C, 0.25 mm; D & E, 0.5 mm. 


brown, and irregularly suffused with pale purplish on 
dorsum. Meso- and metathorax with a pair of small blackish 
dots dorsally, and Al with a similar dot laterally. A2 & 
A3 with a pair of dots around seta D1. In addition to these 
dots, A2-A8 each with a small blackish dot medially along 
mid-dorsal line as in D. socotranus. 


A pair of dorsal longitudinal ridges (Fig. 5E) on mesothorax 
to A3 more distinct and arranged more regularly than in 
D. socotranus. Also some transverse ridges on each 
abdominal segment running more evenly and regularly. 


Record of adult collected or emerged: 1? (Fig.1F), 
wing span: 7.9 (forewing length 3.7) mm, em. 5. ix. 2013 
& 12, 8.7 (3.9) mm collected on host plant in viii. 2013, 
Y. Yoshiyasu leg. 


Notes. The species is distributed in Thailand, Japan (Honshu 
(type loc.: Tokyo), Kyushu, Okinawajima I., Ishigakijima 
1., Iriomotejima I.), Korea, China, Vietnam, Micronesia 
(Palau) and Australia (Ustjuzhanin and Kovtunovich, 2009; 


Kim et al., 2010; Arenberger, 2010). The larvae have been 
known to feed on C. japonica in Japan (Hori, 1933; Yano, 
1961), and thus C. trifolia is a new and the second host 
record for this species. According to Yano (1961), the larva 
feeds on flower-buds and flowers, and pupation takes place 
on a host tendril (rarely on the stalk), adults fly in autumn 
and eggs are laid on a flower-bud. 


The pterophorine Nippoptilia minor was once treated as 
a junior synonym of N. cinctipedalis (Walker, 1864) (type 
loc.: Australia) (Arenberger, 2006), and this treatment was 
followed in Kim et al. (2010). However, Arenberger (2010) 
later admitted N. minor as a distinct species without any 
comment on this status. So I tentatively follow the later 
taxonomic treatment of the latter paper in this work. 


2. Biological notes on D. socotranus 


The larvae of this species have been recorded as feeding 
on Vitis lanata Roxburgh, V. quadrangularis L. and 
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Fig. 5. Pupal exuviae and larval setae of D. socotranus and N. minor in lateral view. A: D. socotranus, pupal 
exuvia (dorso-lateral). B: do, 2nd & 3rd abdominal segments. C: do, dorsal portion of 3rd abdominal segment. 
D: do, larval setae, 2nd and 3rd abdominal segments. E: N. minor, pupal exuvia (Japanese form)(dorso- 
lateral). F: do, larval setae, 2nd & 3rd abdominal segments. 


Cayratia trifolia. The larvae were usually present on the 
flower stalks, and fed mainly on flower-buds, rarely on 
fruits, of the host by boring into them (Fig. 1B). Younger 
larvae enter completely inside the bud, leaving a small 
entrance hole laterally. The larvae sometimes roughly spin 
a web around the flower-buds and stalks before feeding. 
They move slowly as other pterophorids, and their heads 
are retracted into the thorax while resting. Although only 
one pupa on a flower stalk was discovered in the field (Fig. 
1C), pupation took place on the stalk of the plant with the 
body inverted. But in room conditions the mature larvae 
usually moved to the upper corner of the rearing case and 
spun a web thinly but densely on the substratum of the 
rearing cases to attach the ventral surfaces of the pupal 
posterior abdominal segments before pupation. Although 
I observed only two larvae of N. minor in the same place 
and on the same plant, they suggested a similar feeding 
performance to that of D. socotranus. 


An undetermined braconid species was recorded as a 
parasitoid of D. socotranus. The adult emerged from last 
instar larva of the host. 


Discussion 


In Thailand these two species were sympatric and fed on 
the same host plant, feeding on the flower-bud. Although 
the morphological characters of the larvae and pupae are 


different at a generic level, the characters shared by these 
genera are as follows: 1) larva with only primary setae, 
and chaetotaxy of head with “V1 (=MD1) nearer to Pb and 
V2 (=MD2) ventrad from Va” (Yano, 1963); 2) 2A with 
SV setal group bisetose, not trisetose; 3) similar chaetotaxy, 
especially on 9th abdominal segment; and 4) pupa with 
some dorsal transverse ridges in each segment (Figs 5B 
& 5E) and with dorsal longitudinal ridges from head to 
A2 or A3. The similar morphological features seen in 
Deuterocopus socotranus and Nippoptilia minor are also 
shared with all other congeneric species in Japan. In 
addition to these resemblances between the two genera In 
the immature stages, their genitalia have the following 
similarities; male genitalia with tegumen broad and bilobed 
and female genitalia with antrum well developed. Probably 
considering these characters of these two genera, Yano 
(1963) treated Deuterocopus as a sister taxon of Nippoptilia 
in his schema (fig. 5), although now these two genera are 
placed in different subfamilies, i.e. Deuterocopus in the 
Deuterocopinae, and Nippoptilia in the Pterophorinae. 
This recent taxonomic treatment 1s based on the forewing 
condition. The wing of Deuterocopus 1s trifid and that of 
Nippoptilia is bifid. It remains unclear whether these 
resemblances between the two genera arise from adaptation 
to the same habitat (and/or habit) or from phylogenetic 
affinity, a point which will need to be resolved in future 
study. 
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Identification of D. socotranus was relied on the descriptions 
and figures in Fletcher (1910), Yano (1963), and the adult 
external characters were identical to the figure in Arenberger 
(2010). However, at least the immature stages and the 
male genitalia in the Thai form are different from the other 
2 forms: i.e. 1) the larval head is darker (nearly blackish); 
2) Al-AS have seta SD2 rudimentary and nearer to each 
spiracle; 3) the pupa has a pair of dorsal longitudinal ridges 
on mesothorax to A3; and 4) the base of the aedeagus of 
the male genitalia is more complex and wider than in the 
latter forms. Because this species is widely distributed in 
the Ethiopian, Oriental and Australian Regions, intraspecific 
geographic or seasonal variation is not unexpected. 
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摘 要 


タイ 土 国 で ヤブ ガラ ン シ 属 植物 の 1 種 か ら 得 た トリ バ ガ 
2 種 の 効 生 期 お よび 本 2 種 間 の 形態 的 類似 性 (GAE, 
トリ バ ガ 科 ) GH 和裕) 


タイ に お いて ヤブ ガラ ン シ 属 植物 の 1 種 Cayratia trifolia (L.) 
Domin か ら 採 集 し , 飼育 し た 2 種 の トリ バ ガ 科 , タイ ワン 
シラ ホシ トリ バ Deuterocopus socotranus Rebel お よび コブ 
ドウ トリ バ Nippoptilia minor Hori の 幼虫 と 踊 の 再 記載 を す 
る と と も に , この 2 種 聞 の 形態 的 な 類似 性 に つい て 報告 し 
だ 


1) タイ ワン シラ ホシ トリ バ 


アフ リカ か ら 東 洋 区 (日 本 の 琉球 列島 を 含む ), ニュ ー ギ 
ニア , オー スト ラリ ア , 西 太平 洋 州 に 広く 分 布 し , タイ か 
ら も 記録 され て いた . 本 種 は Cayratia trifolia を 含む ブドウ 
FL の Vitis lanata th, キツ ネ ノ マ ゴ 科 の ヒル ギ ダ マン 
Avicennia marina が 記録 され , Sak wld, スリ ラン カ 産 個 
体 群 (Fletcher, 1910) と 日 本 産 個体 群 (Yano, 1979) に つ 
いて すでに 記録 ・ 記 載 さ れ て いる が , 次 の 点 で 異な っ て い 
de: 


① 幼 虫 の 頭 部 は 黒褐色 で , 前 2 彦 地 個体 群 ( 淡 褐 色 一 褐色 ) 
より も 黒く , 前 胸部 は 紫色 を 淀 び た 填 褐 色 と な る . 幼虫 の 
体 色 は 淡 黄 色 の 個体 あみ られ る が , 多く は 淡 緑 色 で ある 
(Figs 1A & 1B). 


Oto% 1 ~F8 SHA (A1-A8) の 刺 毛 SD2 は , WERKT 
気 門 に より 近い (Fig. 2H). 


③ 牙 の 胸 ・ 腹 部 の 斑紋 が 濃く , Al1-A8 の 各 節 の 背中 線 に あ 


④ 遇 の 背 域 の 縦 の 隆起 線 が A3 まで 認め られ る (ARE: 
A2 ま で ) (Fig. 3B). 


これ ら の 幼生 期 の 差異 に 加え て , 飼育 で 得 ら れ た 成虫 交 
尾 器 の 挿入 器 の 基部 は , 日 本 産 お よび スリ ラン カ 産 の それ 
に 比べ て , や や 幅広 く , より 複雑 で 湾曲 が 強かっ た . 本 種 
は 広域 に 分 布 し , 今回 所 検 し た 標本 は 同じ 季節 の 1 地点 の 
個体 群 で ある の で , 地理 的 ある い は 季節 的 変異 の 可能 性 が 
あり , 今後 他 地 域 の 個体 群 と の 比較 が 必要 で ある . 


2) コブ ドウ トリ バ 


タイ 以外 に , 日 本 (本 州 一 琉 球 列 島 ), 朝鮮 半島 , 中 国 , べ 
トナ ム , パラ オ 及 び オ ー ス トラ リア に 分 布 し , 寄主 と し て 
lk, これ まで ヤブ が ガラン Cayratia japonica (Thunb.) Gagnep. 
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の み が 記 録 さ れ , C trifolia は 新 寄主 と な る . 幼虫 体 色 は 前 
種 と ほぼ 同じ か , 淡 緑 黄色 を 星 す る が , 前 種 と 異な り , W 
BILGE, 前 胸 は 育 板 を 含め て 他 の 胴 部 と 同じ 淡 緑 褐 色 
ー 淡 黄色 . 腹部 の 刺 毛 は A9 と A10 以 外 で は か な り 短 く , 前 
種 の 短 刺 毛 と 同様 に 刺 毛 の 先端 は 鈍く , と き に 広がる . Fil 
毛 式 は . 以 下 の 点 で , 日 本 の 石垣 島 産 個 体 と 多少 異な る . 


① 頭 部 の 刺 毛 Ll は 短く , 刺 毛 A3 の 約 12 の 長 さ で ある (H 
本 産 : 両 刺 毛 は ほぼ 同 長 ). 


② 頭 部 の 刺 毛 P2 は 刺 毛 AF1 より も や を 後方 に 位置 する 
(日 本 産 : AR1 よ り も や や 前 方 ). 


③A1l-A8 の 刺 毛 SV1 が より 短く , SD2 も きわ め て 短い . 
3) Deterocopus 属 と Nippoptilia 属 の 形態 的 類似 性 
現在 , ezepcops 属 は シラ ホシ トリ バ ガ 亜 科 Deuterocopinae 





に , また Nippoptilia 属 は カマ トリ バ ガ 亜 科 Pteropholinae に 
所 属し て いる が , この 2 属 の 幼虫 は 同じ 摂 食 習性 を も ね つ は 
か , 1) 頭 部 の 刺 毛 MD1 が 刺 毛 P1 と 点 刻 Pb の 近く に 位置 
L, ほぼ 等 距離 に 配置 され て いる こと : 2) 胸 ・ 腹 部 で は 
A10 を 除き 1 次 刺 毛 の み を 有 し , 2 属 間 で 刺 毛 式 は ほぼ 同 
じ で ある : 3) A2 の SV 刺 毛 郡 は 2 本 (通常 3 本 ) で ある こ 
と 等 の 形態 的 類似 性 が み ら れ た . また , TC, 1) 胸部 か 
ら A2 ま た は A3 に か け 1 対 の 育 域 の 縦 の 隆起 線 を も つこ と : 
2) 各 腹 節 に は 比較 的 規則 的 な 背 腹 方 向 の 隆起 線 が 認め ら 
れる こと で 類似 する . さら に , 交尾 器 で は , 両 属 の 種 で 
1) ウン クス が 幅広 く , 二 叉 し , 2) * 交 尾 器 の アン トル ム 
が 長く , 発達 する . これ ら の 形態 の 類似 が 平行 的 に 生じ た 
か , 系 統 的 類縁 性 を 反映 し た も の か は , 今後 の 検討 を 要 す 
る . 
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